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(57)Abstract 

PURPOSE: To decrease tiie defect density of films, to obtain 
accumulation capacitors having large capacity values and to enhance 
image quality by forming transparent electrodes and light shielding films so 
as to overlap on each other via insulating films. 

CONSTITUTION: The light shielding films 7 are formed via interlayer films 
6 in the upper part of thin-film transistors Aluminum having low light 
transmittance is suitable as the light shielding films 7. After the aluminum 
is formed on the surface of the interlayer films 6, the aluminum is 
patterned to form the light shielding films 7. These light shielding films 7 
are anodically oxidized to form anodically oxidized films 8 consisting of 
AI203 on the front surface and flanks of the light shielding films 7. The 
accumulation capacitors are formed between the transparent pixel 
electrodes 9 deposited on these anodically oxidized films 8 as dielectric 
substances and the light shielding films 7. Then, the large- area capacitors 
are formed at a good yield. A liquid crystal 10 is packed between the 
transparent pixel electrodes 9 and the transparent counter electrode 1 1 
deposited on the rear surface of the glass substrate 12. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Pixel structure of an active-matrix mold liquid crystal display where the light-shielding film by 
which the top face and the side face were covered with the insulator layer is prepared in the 
transparent electrode bottom by the side of the pixel which drives liquid crystal in an active-matrix mold 
liquid crystal display, and said transparent electrode and said light-shielding film are characterized by 
using overlap, said transparent electrode and said insulator layer, and said light-shielding film as a 
capacity in fields other than the predetermined part of the periphery section of said transparent 
electrode. 

[Claim 2] Pixel structure of the active-matrix mold liquid crystal display according to claim 1 
characterized by said insulator layer being an anodized film of said aluminum by said light-shielding film 
consisting of aluminum. 

[Claim 3] Pixel structure of the active-matrix mold liquid crystal display according to claim 1 
characterized by for said light-shielding film being film containing a tantalum, and being the film with 
which said insulator layer contains the anodized film of said tantalum. 

[Claim 4] Pixel structure of the active-matrix mold liquid crystal display according to claim 1 
characterized by being the cascade screen which said insulator layer turns into from at least two kinds 
of insulator layers. 

[Claim 5] Pixel structure of the active-matrix mold jiquid crystal display according to claim 4 
characterized by said cascade screen containing the anodized film of said light-shielding film. 
[Claim 6] Claim 1 characterized by having the 2nd capacity which becomes the lower part of said light- 
shielding film from polycrystalline silicon, gate dielectric film, and a gate electrode through an interlayer 
insulation film, claim 2, claim. 3, claim 4, or pixel structure of an active-matrix mold liquid crystal display 
according to claim 5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the pixel structure of an active-matrix mold liquid 

crystal display, 

[0002] 

[Description of the Prior Art] Reference of drawing 8 which is the sectional view of the pixel structure 
of a liquid crystal display connects the transparence pixel electrode 108 to one source drain electrode 
107a of the thin film transistor of the bottom product gate mold structure where the amorphous silicon 
105 was used for the pixel structure of the conventional active-matrix mold liquid crystal display. This 
thin film transistor consists of the gate electrode 103,. gate dielectric film 104, an amorphous silicon 105, 
the doped amorphous silicon 106, a source drain electrode 107, and source drain electrode 107a. There 
is a transparent electrode 102 connected to gate electrode 103a in the lower part of the transparence 
pixel electrode 108 through gate dielectric film 104. Storage capacitance is formed with these 
transparence pixel electrode 108, gate dielectric film 104, and a transparent electrode 102. 
[0003] It fills up with liquid crystal 109 between the glass substrate 101 with which the thin film 
transistor and the transparence pixel electrode 108 were formed, and the opposite glass substrate 112 
which has the transparence counterelectrode 1 11. In order to prevent an optical leak in order to protect 
this thin film transistor from incident light, and to make contrast increase, the light-shielding film 1 10 is 
formed in the opposite glass substrate 1 1 2 side. 
[0004] 

[Problem(s) to be Solved by the Invention] In order to increase the number of pixels, the pixel structure 
of this conventional liquid crystal display has two problems, when it is going to make a pixel dimension 
small less than [ 50micrometerx50micrometer ]. 

[0005] In order to protect a thin film transistor from incident light thoroughly since a light-shielding film 
1 10 is in the opposite glass substrate 1 12 side, and to prevent [ 1st ] the optical leak by the transparent 
electrode 102 circumference, it is necessary to fully extend a light-shielding film 1 10 to the outside of a 
thin film transistor and the transparence pixel electrode 108, Usually, about 10 micrometers is needed as 
positioning accuracy of the opposite glass substrate 1 12 to a glass substrate 101. Moreover, about 5 
micrometers of laps of a transparent electrode 102 and a light-shielding film 110 are the need 
preventing the optical leak by the transparent electrode 102 circumference. The 1 5-micrometer lap 
which are these sum totals must be given by design, for this reason — being alike — the case where 
one side of a pixel dimension is 50 micrometers since 30 micrometers is needed on both sides — the 
effective pixel section — 20micrometerx20micrometer becoming — the utilization effectiveness of 
light — falling — now — obtaining — ** 

[0006] The 2nd trouble is to form storage capacitance using the transparence pixel electrode 108 and a 
transparent electrode 102. As for the transparence counterelectrode 1 1 1 or the transparent electrode 
of transparence pixel electrode 108 grade, the ITO film is usually used. Since the permeability of the 
light in this case is about 90%, permeability will fall to 80% with the transparence counterelectrode 1 1 1 of 
these two sheets, and the transparence pixel electrode 108. Furthermore, since a transparent electrode 
102 has low conductivity, low resistance wiring linked to gate electrode 103a is needed. If line breadth of 
this gate electrode 1 03a is set to 5 micrometers, the effective pixel section will decrease further with 
1 5micrometerx20micrometer 

[0007] As explained above, when the conventional pixel structure is made detailed, the utilization 
effectiveness of light falls remarkably and it has the trouble that a bright image is not obtained. 
0008] 

leans for Solving the Problem] A light-shielding film is prepared in the lower part of the transparent 
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electrode by the side of the pixel to which the pixel structure of the active-matrix mold liquid crystal 
display of this invention drives liquid crystal, and a transparent electrode and light-shielding films overlap 
through the insulator layer. This insulator layer is the multilayer or other multilayers containing the oxide 
film on anode or oxide film on anode of a light-shielding film. 
[0009] 

[Function] The lap part of a transparent electrode and a light-shielding film is a field required in order to 
prevent an optical leak and forms storage capacitance simultaneously. An oxide film on anode or a 
multilayer functions as high dielectric constant film for securing required storage capacitance. 
Furthermore, in order to make storage capacitance increase, the gate capacitance of a thin film 
transistor is prepared in the lower part of a lap part. 
[0010] 

[Example] Next, this invention is explained with reference to a drawing. 

[001 1] Reference of drawing 1 (a) which is the top view of the pixel structure of an active-matrix mold 
liquid crystal display, and drawing 1 (b) which is a sectional view in the broken line ABC of drawing 1 (a) 
constitutes the 1st example of this invention as follows. 

[0012] On the quartz substrate 1, the thin film transistor of the top gate mold which consists of the 
polish recon 2, gate dielectric film 3, a gate electrode 4, and source drain electrodes 5 and 5a is 
prepared. The source drain electrode 5 is connected to a signal line 14, and the gate electrode 4 is 
connected to the gate line 13. A light-shielding film 7 is formed in the upper part of this thin film 
transistor through an interlayer film 6. As a light-shielding film 7. aluminum with the low permeability of 
light is suitable, this after forming aluminum in interlayer film 6 front face — patterning — carrying out - 

- a light-shielding film 7 — forming — this light-shielding film 7 — anodizing — the top face and side 
face of a light-shielding film 7 — aluminum 203 from — the becoming oxide film on anode 8 is formed. 
Storage capacitance is formed by using this oxide film on anode 7 as a dielectric between the 
transparence pixel electrodes 9 and light-shielding films 7 which are put on it. As thickness of an oxide 
film on anode 8. 100-200nm is suitable. This oxide film on anode 8 has few defects of a pinhole etc. 
compared with the plasma-CVD film and spatter film which are formed at low temperature. Therefore, 
the capacity of a large area can be created with the sufficient yield. It fills up with liquid crystal 10 
between the transparence pixel electrode 9 and the transparence counterelectrode 1 1 put on glass 
substrate 12 underside. 

[0013] As shown in the segment D of drawing 1 (a), about 4-8 micrometers of laps of a light-shielding 
film 7 and the transparence pixel electrode 9 are needed. The part to which source drain electrode 5a of 
this thin film transistor and the transparence pixel electrode 9 are connected cannot form a light- 
shielding film 7. In this part, source drain electrode 5a is used as a light-shielding film. 
[0014] Reference of drawing 2 which is the representative circuit schematic of the pixel structure of an 
active-matrix mold liquid crystal display forms in juxtaposition the capacity which consists of capacity 
which the 1st example of the above becomes from liquid crystal 10 and the transparence 
counterelectrode 1 1 to the transparence pixel electrode 9, and an oxide film on anode 8 and a light- 
shielding film 7. In each capacity, it is bias voltage VI and V2. It is impressed. 

[0015] if drawing 3 which is the important section sectional view of the pixel structure of an active- 
matrix mold liquid crystal display is referred to — the 2nd example of this invention — the capacity film 

— aluminum 203 from — it consists of two-layer film of the becoming oxide film on anode 8 and the 
insulator layer 1 5 formed by other approaches. By making it the two-layer film, it enables this example 
to reduce the defect of the capacity film further compared with the 1 st example of the above. For 
example, aluminum 203 as an oxide film on anode 8 lOOnm is formed and lOOnm of plasma silicon 
nitrides is formed as an insulator layer 1 5 on it. 

[0016] Of course as the formation approach of the capacity film, the method of not using an anode 
oxidation method is also possible. If drawing 4 which is the important section sectional view of the pixel 
structure of an active-matrix mold liquid crystal display is referred to. the insulator layer 1 5 of the 
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monolayer by the CVD method or the spatter [ drawing 4 (a)] or the two-layer insulator layers 1 6 and 
1 7 [ drawing 4 (b)] may be used for the 3rd example of this invention. In the case of monolayer, the 
silicon nitride by the plasma-CVD method is formed as an insulator layer 15 at 200nm thickness. By the 
two-layer film, the silicon nitride by the plasma-CVD method is formed in lOOnm thickness as an 
insulator layer 1 6. and 1 0Onm of spatter silicon oxide is formed as an insulator layer 1 7 on it. These may 
be mere examples and the insulator layer of other thickness, a grown method method, and other classes 
is sufficient as them. As long as a defect and pressure-proofing allow, the thinner one of the thickness 
of an insulator layer enlarges capacity value and is advantageous. 

[0017] Reference of drawing 5 which is the important section sectional view of the pixel structure of an 
active-matrix mold liquid crystal display uses the light-shielding film which consists of two-layer film on 
which the light-shielding film 18 which consists of a tantalum was put on the light-shielding film 7 which 
the 4th example of the above becomes from aluminum. A tantalum is also anodized easily and it is Ta 
205 with a high dielectric constant. It forms, for this reason — the top face and side face of a light- 
shielding film 18 — Ta 205 from — the becoming oxide film on anode 19 forms — having — the side 
face of a light-shielding film 7 — aluminum 203 from — the becoming oxide film on anode 8 is formed. 
Therefore, compared with other examples, it becomes possible to increase are recording capacity value 
of this example substantially. In this case, the light-shielding film 7 which consists of aluminum is used in 
order to raise protection-from-light nature. 

[0018] When drawing 6 (a) which is the top view of the pixel structure of an active-matrix mold liquid 
crystal display, and drawing 6 (b) which is a sectional view in XY line of drawing 6 (a) are referred to. the 
5th example of this invention has the capacity which becomes the lower field of the transparence pixel 
electrode 9, that of a light-shielding film 7, and an overlap part from polish recon 2a, gate dielectric film 
3, and gate electrode 4a. This gate electrode 4a is connected to gate line 1 3a. Other configurations are 
the same as the 1 st example of the above. This overlap section is an invalid field which light does not 
penetrate, and even if it forms capacity in this part, the utilization effectiveness of light does not 
decrease. Polish recon 2a has connected with the polish recon 2. After this polish recon 2a forms polish 
recon in quartz substrate 1 front face, carries out patterning of this and forms gate dielectric film 3 in 
this front face, it is beforehand doped to the polish recon of the part covered with gate electrode 4a by 
the ion implantation, and is formed in it. 

[0019] If drawing 7 which is the representative circuit schematic of the pixel structure of an active- 
matrix mold liquid crystal display is referred to. the capacity (gate capacitance) which the 5th example 
of the above becomes from polish recon 2a, gate dielectric film 3. and gate electrode 4a as a capacity 
connected to the transparence pixel electrode 9 at juxtaposition compared with the 1st example (refer 
to drawing 2 ) of the above will be added. The thin film transistor used by this example etc. can be held 
without reducing a signal level, while the scan which is 1 pixel is usually performed so that storage 
capacitance is large since there is leakage current of 0.1 pA extent from IpA. Therefore, it is 
advantageous for high-definition-izing to enlarge are recording capacity value. Even if it totals the 
capacity which consists of the transparence pixel electrode 9. liquid crystal 10. and a transparence 
counterelectrode 11. and the capacity which consists of a light-shielding film 7, an oxide film on anode 8, 
and a transparence pixel electrode 9. it becomes impossible to secure it only about lOOpF, if pixel area 
is made small and it goes. Considering the leakage current of a thin film transistor, it cannot be said that 
the value of about lOOpF is enough. Therefore, the advantage which adds the gate capacitance which 
consists of this polish recon 2a, gate dielectric film 3, and gate electrode 4a is very large. In addition, 
this gate capacitance is a transistor Q1. A drain and transistor 02 It connects between the gates. 
[0020] 

[Effect of the Invention] The pixel structure of the active-matrix mold liquid crystal display of this 
invention forms the storage capacitance which uses as a dielectric the oxide film on anode which 
prepared the light-shielding film in the bottom of a transparence pixel electrode, and was prepared on 
the surface of the light-shielding film (for example, aluminum) between a transparence pixel electrode 
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- and a light-shielding film. Thereby, the following effectiveness is acquired. 

[0021] With the dielectric film prepared in the light-shielding film front face the 1st, there is little 
membranous defect density and the storage capacitance which has big capacity value is obtained. It can 
be made to intercept, since a light-shielding film is [ 2nd ] in the lower part of a transparence pixel 
electrode, without sacrificing transparency effectiveness (numerical aperture) of light for the optical leak 
of the liquid crystal resulting from longitudinal direction electrolysis of the edge section of a 
transparence counterelectrode. High definition-ization becomes advantageous according to buildup of 
are recording capacity value the 3rd. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are the top view of the 1st example of this invention, and a sectional view. 
[Drawing 2] It is the representative circuit schematic of the 1st example of the above. 
[Drawing 3] It is the important section sectional view of the 2nd example of this invention. 
[Drawing 4] It is the important section sectional view of the 3rd example of this invention. 
[Drawing 5] It is the important section sectional view of the 4th example of this invention. 
[Drawing 6] They are the top view of the 5th example of this invention, and a sectional view. 
[Drawing 7] It is the representative circuit schematic of the 5th example of the above. 
[Drawing 8] It is the sectional view of the pixel structure of the conventional active-matrix mold liquid 
crystal display. 
[Description of Notations] 

1 Quartz Substrate 

2 2a Polish recon 

3.104 Gate dielectric film 

4. 4a. 103 Gate electrode 

5, 5a, 107.107a Source drain electrode 

6 Interlayer Film 

7 18.110 Light-shielding film 

8 19 Oxide film on anode 

9.108 Transparence pixel electrode 
10.109 Liquid crystal 
11,111 Transparence counterelectrode 
12.101 Glass substrate 
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13 13a Gate line 

14 Signal Line 

15, 16. 17 Insulator layer 

105 Amorphous Silicon 

106 Doped Amorphous Silicon 
1 1 2 Opposite Glass Substrate 
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